Objective: β-lactamase enzyme is encoded by the plasmid mediated genes which is very effective against β-lactam antibiotics. This enzyme is produced by many gram negative bacteria which consequences hinder in in therapy with many efficient β-lactam antibiotics. The aim of this study is to assess the susceptibility of the strain, isolated from marine water against Ampicillin (antibiotics) and the production of β-lactamase. Material and Methods: Marine water samples were collected from Clifton Beach during summer in sterile condition; organisms were identified and characterized through biochemical analysis. MIC for ampicillin was determined by broth dilution method. Plasmid extraction was performed by following the modified method of Birnboim Doly. β-lactamase was also detected by iodometric cell suspension method. Results: Ampicillin resistance was observed in selected strain. Isolated gram negative bacilli strain was highly resistant to ampicillin (≥ 2500µg/ml). Through the analysis of colonial morphology, microscopic examination and plasmid extraction (which was found as 10 kb in size) strain was suspected as Vibrio spp. The results of iodometric assay for β-lactamase was also considerable. Conclusion: The dreadful spread of antibiotic resistant mechanism in aquatic environment and the excessive use of antibiotic were highlighted. Marine isolates were characterized and identified as luminescent bacteria. A simple and convenient method of β-lactamase analysis through iodometric assay has been applied which was found to be a reliable technique as compare to other β-lactamase quantification method.
INTRODUCTION
Emerging trend of infectious diseases and challenges of antimicrobial therapy has become one of the major problems in health care center. Discovering new antibiotics is very significant in saving countless lives, but in spite of exploring new antibiotics and better understanding of disease managements, novel pathogens are coming into view (1) . Marine environment has ecological importance and economical relevance, which is unfortunately facing high levels of anthropogenic industrial and farming activities worldwide causing high level of threats to public health (2) . In recent decades, the number of fish farming facilities has increased worldwide, especially for marine fish, and this could have an important environmental impact on the coastal ecosystem. Vibrio species are autochthonous inhabitants of marine and estuarine environments and are typically isolated from marine organisms (3) . Although some of them are recognized as pathogenic species such as V. cholerae, V. parahaemolyticus, or V. vulnificus, others are responsible for major economic losses in the aquaculture sector, such as V. anguillarum and V. harveyi that cause vibriosis (bacterial diseases affecting wild and farmed fish) with high rates of mortality (4, 5) . Majority of Vibrio species are thought to have a bank for resistance genes in the aquaculture environment. Among these bacteria some clinical isolates are habitats of fishes, indirectly can cause infections in humans. Hence, these drug resistant species can be health hazard causative agents (6) . The use of antibiotics in aquaculture as prophylactic or therapeutic measures is a major issue, causing alteration in genetic material of bacterial population around the area of fish farm (4) , consequently aquatic bacteria are emerging human pollutants and human populations who are dependent on aquatic environments are on the serious threat level. One of the routes of resistant propagation among bacteria is conjugation or genetic transfer though phylogenetically distant from each other. In vitro ampicillin resistance adaptation was also proved through cloning. Moreover viruses were also reported as the causative agent in antibiotic resistance mechanism (2) . Most frequent resistant organisms used to be isolated from fish gut, sea sediment and seawater from the same location, which indicates the spread of genetic material among different species or organism (7) . Natural mechanism of ampicillin resistance is due to the possession of one or more resistance genes on genomic or more commonly on plasmid DNA. Bacterial cell wall restraining antibiotics are widely used by clinicians. β-lactams are the most commonly used family of antibiotics known for the mentioned target site, though resistance against these drugs becoming the global issue, the reason behind this drastic situation is the production and secretion of β-lactamases which is capable to degrade β-lactam ring (8) . A very well-known β-lactam antibiotic Ampicillin with broad spectrum action and fairly non-toxic effect is greatly resisted by several pathogens. Selected strain was checked for MIC against ampicillin which very well known β-lactam antibiotic with broad spectrum action and fairly non-toxic effect is greatly resisted by several pathogens. The iodometric assay was also performed to estimate the β-lactamase activity of the clinical isolates from marine water.
METHODS

Isolation and characterization of bacteria
Marine water samples were collected from Clifton beach at Karachi Pakistan during summer in sterile containers to check the prevalence of β-lactam resistant bacteria. Samples were inoculated in LB broth and incubated overnight. Cultured organisms were streaked on the LB-Agar plate with ampicillin (150μg/ml) and without ampicillin. Marine bacteria used to grow normally at 20-22°C in cooling incubator. Isolated strain was viable at 37°C but characteristic features were affected. Colonial morphology of the strain was studied using solid medium LB agar and results were recorded. Cellular morphology was observed by using Gram staining method, under the microscope (oil immersion, 100x) to study shape of the cell. Biochemical reactions were observed for indole, oxidase, catalase, acid phosphatase, alkaline phosphatase (9) .
Plasmid DNA Extraction
Plasmid curing was performed to check the presence of plasmid as resistant determining factor by using modified method of Birnboim Doly (10) .
Minimum Inhibitory Concentration (MIC)
The broth dilution was used to check the MIC, for this several concentrations of antibiotics were prepared in different test-tubes and labeled accordingly. Standard inoculums (1ml) of the test organisms were added and incubated at 20ºC for 24 hours to observe clarity.
Iodometric β-lactamase Assay
Several techniques for quantitative analysis of ampicillin in aqueous solution have been described, including ultraviolet spectrophotometry, colorimetric and iodometric techniques, and a spectrophotometric assay based on the hydrolysis of ampicillin to aaminobenzylpenicilinic acid. Selected strain of Vibrio species was tested through iodometric method maintained in LB media at 20ºC. Overnight subcultures were prepared with the microorganism in broth.
Iodine + Substrate (ampicillin)
Hydrolyzed ampicillin + Iodine 
In presence of enzyme (produced by strain)
This method based on the reduction of iodine coloration in the presence of β-lactam antibiotic as substrate enzyme (organism). LB agar plate with ampicillin 150μg/ml was used as culture media. 20 colonies were collected and added to 2.5ml of 0.1 M phosphate buffer (pH 7.0) and incubate for 5minutes at 30ᵒC, through vortexing extracellular β-lactamase enzyme was obtained. The standard Iodometric assay protocol was followed described by Sawai T et al 1mg of the substrate (ampicillin) dissolved in 0.5ml of dH2O added in reaction mixture tube through rapid mixing. After every 5 minutes small amount of mixture was taken and reaction was discontinued by adding 5ml of iodine reagent with rapid mixing. Hence the final volume of each reaction was 8ml. After the solution stood for 10 min at room temperature, its optical density was measured at 540 nm (11) . Complete hydrolysis of the substrate made the optical density invariable. All of the used reagents preparation were followed as explained by Sargent MG (12) . The quantity of the hydrolyzed substrate in reaction tubes was calculated by the following formula of enzyme activity which is defined as the quantity that hydrolyzed 1µmol of substrate per minute of time under the condition used. (11, 13) .
RESULTS
The colonial morphology of the studied strain was translucent, non-swarming, convex, smooth, opaque, rounded with entire margins and luminescent. Cellular morphology was observed under the microscope as slightly curved cell, 1 mm wide by 2-3 mm long. Positive results were found for indole, oxidase, catalase, acid phosphatase, alkaline phosphatase tests. The strain was highly resistant to ampicillin up to 2500µg/ml, which can be due to the presence of ampicillin resistance genes. It was also observed that glow and growth were enhanced in presence of ampicillin shown in figure no. 1. Cured plasmid was large in size, results of plasmid extraction is described in figure 2 . 
β-lactamase Assay Results
β-lactamase enzyme activity was calculated by formula described by Sawai T et al. (11) . The enzymatic activity which is defined as the consumed amount was determined experimentally for β-lactam antibiotic with the interval of time. Ttable 1 described activity of β-lactamase with the difference of time, growth curve is shown in figure 3 . The enzymatic activity is increasing with the incubation time. It demonstrates high level of β-lactamase production from the selected strain. Figure no. 3 is describing the growth curve with the time interval. 
DISCUSSION
When a treatise is written on bacterial resistance it must contains a β-lactam antibiotics, and any debate of β-lactam must comprise on β-lactamases. In this study we found a β-lactamase producing gram negative strain which is commonly found in ecosystem, Drawz SM & Bonomo RA stated that most common evade mechanism of gram negative bacteria is β-lactamase production (14) . A survey based study reported that 62% of the bacteria are capable to destroy β-lactam. Though it is very well understood that dramatic spread of β-lactamases are caused by remedial use of various β-lactam antibiotics. This is supported by Bush K that up to eight types β-lactamases are produced by a single strain (15) . Iodometric assay for the analysis of β-lactamases has previously been compared by Shivali VG et al with acidometric and disk diffusion methods and reported as the most convenient and reliable method (16) , Sawai T et al has also worked on the iodometric assay for the same enzyme and stated the efficacy of this technique to quantify the β-lactamase production (11) . In this study idometric analysis of the studied strain assay gave the noteworthy result that can be use in further research, though to increase the purity of the crude enzyme chromatography can be useful. The skyrocketing production of β-lactamase by the studied strain must be due the presence of plasmid mediated resistant genes (15) . As it is previously reported by Bidya S et al that β-lactamase genes are encode by plasmid DNA (8) . Plasmid DNA of the selected strain was very heavy in size, Pryce LH et al consensus that the Vibrio spp usually carries large plasmid DNA (17) . Several marine eukaryotic organisms have been reported for light production due to the presence of luminescent bacteria. Bacterial light production pathways were found to utilized enzyme luciferase and carry the lux genes. These bacteria are gram-negative, grouped in proteobacteria: Vibrionaceae , Enterobacteriaceae and Shewanellaceae (Shewanella). Many of these bacteria found freely in aquatic environment or in sea animals as their normal flora (18, 19) . Working with selected strain it was observed that the in the presence of ampicillin stress luminescence is enhanced and causes no effect on growth even in high concentration of ampicillin. So there can be a correlation between ampicillin resistance and luminescence in Vibrio species. This is apparent that ampicillin could be acted on lux gene. Now this has to be tested that the observed phenomenon of ampicillin induced luminescence is positively associated or not. Selected Vibrio strain is naturally carrying the gene of resistance to ampicillin that can be transmitted to many other aquatic organisms which can be pathogenic for marine animals and for human as well. In a previous study by Shah SQ et al described that Aeromonas spp, Kluyvera spp, Vibrio spp, and Yersinia spp live happily in marine water and surroundings and can exchange the genetic material with non pathogenic organism (20) .This progress suggests that future studies, especially those employing whole genome sequence analysis, will identify many more species and strains of bacteria that are resistant.
CONCLUSION
This study expends and validates that prevalence of antibiotic resistance bacteria is increasing day by day in aquatic system which is actually the glimpse of polluted condition of marine environment and excessive use of therapeutic drugs. Sea animals and nearby living people are on hazard of being infected. β-lactamase was found to be the key source to escape from β-lactam antibiotics. Iodometric assay for β-lactamase quantification produces satisfactory results; it is easy and reliable method for routine analysis for the implementation of early and appropriate therapy. Reagents used in iodometric analysis are cheap, have long shelf life. Results of the study indicate there is an acceptable association between β-lactamase production and ampicillin resistance in our selected strain and also contains luminescent gene. A rapid reliable β-lactamase test may make possible early implementation of appropriate therapy. As in the state of war against infectious bacteria it is very important to explore their molecular structure as well as functional organization for designing new methodologies to overcome the situation.
